CALIFORNIA DIVISION OF MINES AND GEOLOGY
FAULT EVALUATION REPORT FER-120
April 7, 19081

1. Name oflfnult.

San Andreas fault, northern San Mateo County area.

2. Location of fanlt.

San Fraocisco South and Montara Mountain 7.5-minute quadrangles.

3, Reason for evaluation.

Part of & ten-year program to eveluate and zone active faults in
Californisa (see Hart, 1980).

i, References.

Bonilla, M.G.,‘lgql; Preliminary map of the San Francisco South quadrangle
and part of the Hunters Point quadrangle, Cslifornia; U.S. Geological
Survey Miscellaneous Field Studies Map MF=-311.

Brabtb, E.E., and E.H, Pampeyan, 1972, Preliminary geologlc amp of San Mateo
County, California: U.S. Geolpgical Survey Miscellaneous Field Studles
Map MF-328.

Brown, R.D., 1972, Active faults, probable active faults, and assoclated
fracture zones, Sen Mateo County, California: U.5. Geological Survey
Miscellaneous Field Studies Map MF-355.

Burkland and Associates, 1975, Geologic and seismic hazards invEstigation;
Lots 40 through 50 of Block 8, Westborough-West Park Unit 2, South
San Francisco, California: Unpublizhed consulting report filed with '
the City of South San Francisco (ARF 179).

Californis Division of Mines and Geology, 19Thka, Efficial map of Special
Studles Zones, Montara Mountain quadrangle.

, 19T4b, Official map of Special Studies Zones, San Francisco
South quadrangle. '

Grivalde, Jacobs, Jones and Assoclates, 1564, Reviged report to Westborough
Homes, South Sen Francisco, California, of sfigl investigation for
Westborough, Sowth San Francisco, California;and 1969 revislona:
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Unpublished consulting report flled with the City of South Sen
Franeisco (AP# 280).

Hellenbeck-McKay & Associates, 1976, Alguist-Priclo geologic hezards
‘study, Parcel E - Gateway Drive and Hickey Boulevard, Pacifica,
California: Unpublished consulting report filed with the ity of
Pacifica (AP# 279). |

Hert, E.W., 1080, Fault-rupture hazard zones in Californias: California
Division of Mines end Geclogy Special Publication 42,

Joneg, Williem, F., Inc., 1979, A geologic and soil investigastion for
Goodyear Tire store, Daly City, Celifernia: Unpublished consulting
report filed with the City of Daely City (AP# 951).

Lawson, A.C., and others, 1908, The Californis earthquake of April. 18,
1906. HReport of the State Barthquake Investigation Commission:
Carnegie Tnstitution of Washington.

Leighton and Associmtes, 1978, Geologic fault investigation, Haggarty
property, Carter Avenue, South San Franciseo, Califernias: Unpublished
congulting report filed with the €ity of South San Francisco (AR# 1200).

Pampeyan, E.H., 1975, Geoclogic mep of the San Andreas fault zone in San
Andreas Lake, Sen Mateo County, California: U.S, Geolcglcal Survey
Migcellaneous Field Studies Map MF -652.

y 1979, Preliminary map showing recenty of faulting in coastal north-
centrel Celifernis: U.5. Geological Survey Miscellaneous Field Studies
Map MF =10T0.

Purcell, EBhoades & Assoclates, 1977, Ceoclogic and soil investigation, pro-
posed U-lot subdivision, intersection of Westborough Bouleverd and
Fleetwood Drive, San Brunm, Californis: Unpublished conSultlng report
filed with the City of Sen Brunco (AP¥ 555).

Schlocker, J., E.H. Pampeyan, and M.G. Bonilis, 1965, Approximate trace of
the mein surface rupture in the San Andreas fault zone between
Pacifies and the vicinity of Saratoga, California, formed during the
earthquake of April 18, 1006: U.S. Geologicael Survey Open-File Map.

Terrasearch, 1977, Soil and geclogic investigation on Skyline Villege
Condominiums, Westborough~West Park, Bleck .3, Unit 1, So. San
Francisco, CaRlifornia: Unpublished consulting report filed with the
City of South San Framcisco (AP¥ 582),

Terratech, 1976, Geological/gectechnical investigation, community center
building, San Bruno, Celifornia; Unpublished consulting report filed
with the City of Sen Bruno (C# 81).
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Woodward-Clyde Consultants, 1976, Algquist-Priolo Special Studies TZene report,
Liebman property, 2an Bruno, Celifornda: Unpublished conaulting report
filed with the City of San Bruno (AP# 230).

Wocdward-Clyde Congultants, 1977, Algquist-Priolo Special Studies Zone report,
Feirmont Shopping Center additions, Pacifica, California; Unpublished
consulting report filed with the Clty of Pacifica {AP# 519).

Woodward-lundgren & Associates, 1975. Geologlic investigation, proposed add-
1tion, King Plaza shopping center, Daly City, California: Unpublished
congulting report filed with the City of Daly City (AP# 36).
Aeriel photographs used:

Fairchild, 1941, Black and white serisl photos, flight C-6660, numbers 16 to
- 21, 29 to 33, and 6b to 67, approximete scale 1:15,000.

5. Summary of aveileble information.

The San Andreas fault is a right-lateral, strike-slip fault along which
surface rupture occurred in 1906 {L Lawson, and others, 1508). Named in the
Special Studies Zones Act (see Hart, 1980), the San Andreas ves zoned along
its entire length in 1974, In the area studieé in this FER, two meps were
1zsued (Californie Division of Mines aad Geology, 19Tha; 1974b). In this
original zoning effort, the zoning criteria differed zsignificantly in that
Quaternary faults were zoned unless there was evidence that no activity
had ocecurred along a given faﬁlt-during the Holocene., Alzo, the faultes
depicted on the originel map were compiled solely from the existing lit-
lerature, without field cheqking or sdditional mir phﬁfo interpretation.
Thue, the exlsting 557 maps may well show faults which éither do not exist
- or are not thought to be‘activé {Holocene).

The San Andresas fault'tracés depictéd on thé original SSZ-maPs were
ecompiled by C.F, Armstrong from Bchlocker, et al (1965), Lewson, =and

others (1968}, Brown (1971). Brabb and Pempeyan (1972), and Bonilla (1971).
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While conducting this evaluation, I determined thet some of the faults: showm
on the 557 meps vere misplotted 1n places, but were generally within two
hundred feet of the location shown on the original references.

Lawaon, and others (1?08) deseribed the 1906 rupture zone as being nearly
continious and lipnear on the peninsula. They neted that landslides near the
- coast had moved during the earthguake and hed obscured the fault trsce. Thelr
text includes some falrly detalled dezcriptions of the fault trace in some
locgtionz, and large—scalé maps document the location and sense of displece-
ment. "The text alse indieates displacement occurred slong two parallel
feults in some blaces. Except in these epecific locations (meny of which
are noted on Figure 3A and 3B), they only depict the fault ms a aingfzfgﬁ
a emall-zcale map.

Brown (1971) also sﬁowed the fault on & small-scale (1:62,500) map.

The base map he used had much of the topographic detail omitted, making
securate location of the ftraces he depicts very difficult. He szhows more
than one active trace along much of the zone in the San Franeiseo Scuth
quadrangle, . However, except for the 1006 trace, the fmults he ghows do not
mateh those depicted on the maps. of Brabb and Pampeyen (19724 1:62,500
seglel and Bonilla (1971, 1:24,000 scale). |

rbxﬁnaft

The Schlocker, et al (1965) reference depicts ggzdtr&ce of the 1906
rupture. This map lacks & text; thus it is not known whether they inter-
preted aerial photographa, performed auy field surveys, or simply complled
the trace from Lawson, et ml. The Schlocker, et al., map consists of a
1:48,000 zcale map (the base 1s reduced from 1:2L,000 ;calé maps) on which -
the aspproximate 1906 break is delinested ag a s0lid line. No-sécondary

faulte ave shown on their map.
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The-maps by Brabb and Pampeyan (1972) and Bonilla (1971) are true
geologic maps? Eosentinlly all faults thaet were depicted as possibly
cutting the Merced Formation (Plic-Pleistocene) or the Colma Formation
(Late Pleistocene), a8 well as those traces near the 1906 rupture, were
plotted on the 887 maps of 19Th.

Subsequent to the publication of the 197TL SSZ meps, Pempeysn (1979,
1:250,000 scale) published a map depicting the relative sges of faulting
in the San Y¥ranclsco Bsy area. This map depicts several secondary
faults, sub-parallel to the San Andreas, as being Holocene in age. He
beses this Holocene designetion on topographlic features that exist along
these faults. Another map by Pempeyen (1975) was also released; however,
thiz map (1:6,000 acale) i primarily a geologic map, and although the
Sen Andreas is delinested, no reference was made =8 to how the trace was
mapped through the Franciscan melange terrain.

Several consulting reports have been filed with the State Geologist
documenting the results of site-specific fault investigaticns. These
results are summarized inm Table 1. None of the reports filed to date have
presented conclusive evidence of the existance of an active fault based on
original subsurface work. In most cases, those faults identified have
been presumed to be mctive based on the literature or air photo interpre-
tation. Many of the sites investigated had been highly modified by

grading prior to the time the investigations were conducted.

6. Air photo interpretation; field investigation,

The results of 1y air photo interpretation are presented on Figures 3A

gnd 3B. Fairchild (1911) serial photographs, obtained from the Whittier



Teble 1. Summary of results of site-specific investigations by Eonsulting geologlistis,
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AP# 36
AP# 179

AP# 230
APF 279

AP# 2680

AP# 519
APF# 555

AP# 582
AR 951
APE 1200

o+

LIS

Consultant
Woodward-Lundgren Asgsce

Burkland & Assoc

Wocdward-Clyde Cons

Hellenbeck-McKay & Assoc

Gritaldo, Jacobs, Joneg & Assoc

Hoodward~Clyde Couns

Purcell, Rhoades, & Assoc

Terresearch, Inc
William ¥, Joaes, Inc
Laighton & Agsoc

Terratech, Inec

Air photo interpretation
Bore hole correlation
Literature review

Site reconnelssance
Selismic refrastion
Magnetometer survey

Trenching

Yeg

Tes

No

No

ko

=5

Ho
Yes
No

Tes

Active .
Fault
Other Methods Found
*x
A, L, R No
A, L, R
A, L, R Ko
A, B, R
L, B Yes
A, L, R, B No
A, L, B, R No
L, SR~
A, L, R No
A, L, R ' Yes

Comments

Secondary faults
found and asetbacks
established.

Site extensively
graded.. Secondary.
faulis identified &
setbecks established.

1906 trace reportedly
crogses site.

Logs indicate trenches
were entirely within
£iil and d4id not reach
bedrock.,

Fault found by SR treated
aeg active. '
Trench 1n Merced.

Two getive faults.

02! pod
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eollection, were interpreted and the data plotted; In.ﬁmst placeé, the San
Andreas appears to consitt of a fairly narrow, single, sctive trace, marked
by sag ponds, linesr troughs, deflected drainages, mnd other topographic
features indicative of Holocene fault movement. These features closely

agree with the traces shownlby Schlocker, et al‘(1965) and Tawson, and othera
(1908). As Lawson, et al, note, the fault iz obzcured by landslide deposits
near the zeasshore.

The photoe also show several sag ponds which iieg east of the main traée
in the Pacifica - Daly City area., In almoest all casés, howéver, no well-
defined fault-like features could be detected near or trending through these
gag areas. Most of these ponds lie in troughs which trénd roughly parallel

“to the San Andrees, which is aslso roughly paréllel to the bedding in thé
Merced in this ares. The bedding attitude iz sometimes reflected in the topo-
graphy az & Series‘of allgned dralnwges and saddles. Lacking well-defined,
fault-like features, it appesrs that the sag features hay have resulted from
lateral spreading of the ridge tops. Lawson et.al., did report that eracks

or Tissures were found along the‘trend of one of these troughs near vhere the
San Andreas crossed Skyline Boulevard (see Figure 34).

The neorth end of San Andreas Lake conailsts of two srms whieh drowm two
parallel valleys. The existance of broad lineer valleys near the 1906 break
guggests that faults exlst benéath thése valleys. However, n;¥g§é% =~defined
fault-produced topogrephy #as found w1thin elther of - theae valleys ,nm£;£L
slthough late Quaternary or even early Holoecene faulting could have occurred
within them. Tonal lineaments were notéd, but these appéar te bé thé rasﬁlt

of trenches or pipelines.
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In & few places, topographie features were noted which suggest that the
fault may not be g single, narrow trace when examined in detail. However,
st of these features lie within a relatively narrow zone less than about
400 feet wide. In the velley between San Andress Lake and Lewer Crystel
Bprings Reservolr, for exsmple, several en echelon features were noted.
ngson, et a1 (p. 100) dezcribe one loecation in this areé in detail, noting
that offset of more than 3 feet occcurred slong eech of two subparsllel faults.

" At present, data on hend are insufficient to ﬁinpoint the exmnct loecation of
the site they describe.

Several of the faults depicted by Brown (1971) and Benilla (1971) could
not be vertified on the aii photos, If theee faults exlst as shown, they are
likely not Holocene in age.

In vlew of the limited time available, field reconnaiszance was not
conducted. One casual observation was made of & sag pond near the noarthern

end of San Andreas Lake (see Figure 3B).

7. Conelugions.

The San Andreaz fault hasz been active in historie time, and is, therefore,
sufficiently active. Historic aceounts of the 1906 esrthquake and assoclated
fault rupture are fairly detailed for the time. And, well-defined fault feat-
ures are visible on old eerlial photographs. 2ome of these feslures are still
preserved on lands of the City of San Francisco watershed. However, extensive
modification of the gurface has cblitersted thesze fault-produced festures in
moet of the urbanized ares.

Tt appears that several of the secondary faults depicted on the 1974 S82

maps either do not exist, are not well-defined, or are not Holocene 1n age.
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These imolude faults depicted by Bonilla (1971), Brabb and Fampeysn (1972),
Brown {1972), and Pampeysn (1979]. Several sag ponds exist esst of the main
fgult in the Daly City - Pacifica area which are probably the result of
1atérﬁ1 apreading of the ridge topa; however, some ground déformation WaD
reported along one of these zones during the 1906 éarthquake (site A, on-
Figure 4B)., Whether thls deformation was thé result of minor tectonic
movement or eeismically induced ground failure is not knowm.

| Some other features were identified using old air photos. However, most

of theze features appear to be nmn—tectqnic in origin.

8. BRecommendations.

Revision of the existing Speelsl Studies Zones meps (CIMG, 197ks; 19TYE)
ise Warrahted. The traces shown on the reviséd maps should be thosé of Schlaﬂ“ﬁ
et al (19655 and LaWSDh, and others (1908), suppleméntéd by selected
featuree shown on Figure 3A and 3B believed to be the resﬁlt of recent fanlt-
ing. The faults and zones should be approximatély Be dépicted on Flgures

LA and hﬁ.

9. Investigzating geologist; date.

A Ao OB

THEODCRE C. SMITH
Associmte Geologist
R.G. 3445, C.E.G. 1029
April T, 1981
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